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Caffeine is a bitter, white crystalline xanthine alkaloid that is synthesized in different parts of more than 60 plant 
species. In a previous study, caffeine content of 377 food samples obtained from the Hungarian market was measured 
by a validated HPLC technique. These analytical data were built up into a food composition database called 
NutriComp. Dietary caffeine intake of the Hungarian population was estimated based on the data of the National 
Nutritional Status Survey 2009. Daily caffeine intake of Hungarian adult males and females were 147±6.2 mg per 
capita (95% CI: 135–160), and 138±4.2 mg per capita (95% CI: 129–147), respectively. There was no signifi cant 
difference between genders. The oldest men and women consumed signifi cantly less caffeine than the people 
between 35–64 years of age. The main sources of caffeine are coffee and tea with 58–59%, and 35–37% of the total 
intake in men and women, respectively.
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Caffeine is a white crystalline xanthine alkaloid having bitter taste. Different parts of around 
60 plant species contain caffeine, including coffee. Caffeine can be found not only in beans, 
but leaves, and also fruit (FRARY et al., 2005; LEE & BALICK, 2006; DELLACASSA et al., 2007). 
Some caffeine containing plant materials like coffee and cacao beans, tea leaves contain 
other alkaloids of the xanthine group as theobromine and theophylline (PIZZA et al., 1999).
Caffeine is also found in different food products produced from natural sources like 
coffee drinks, cola drinks, tea products, chocolates, cocoa, cacao based sweets, and so on. 
Caffeine is also used in other products, such as soda, energy drinks, and some medicines 
(FRARY et al., 2005).
Dietary intake of caffeine varies widely in the world. In Canada STAVRIC and co-workers 
(1988) reported 49–1022 mg intake per day. In the USA 4 mg kg–1 body weight was calculated 
as the daily dietary intake by BARONE and ROBERTS (1996), which equates to 280 mg/d for a 
70 kg person, whereas FRARY and co-workers (2005) reported 193 mg/person. Caffeine intake 
is lower in children than in adults, with a mean daily intake of 14–22 mg for children between 
1 and 9 years of age in the USA (KNIGHT et al., 2004). Intake is likely to be higher in older 
children and adolescents, with the majority coming from soft drinks (VALEK et al., 2004). 
Approximately 90% of adults report regular caffeine use, with an average daily intake of 227 
mg (FRARY et al., 2005). The top three sources of caffeine in adults are coffee (70%), soda 
(16%), and tea (12%) (FRARY et al., 2005).
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The daily intake of 4 mg/kg bw in the United States is very comparable to the average 
in the UK of 3.98 mg/kg bw/day. These levels are higher than the consumption in the Republic 
of Ireland, which 214 mg/d for a 70 kg person (FREDHOLM et al., 1999; KNIGHT et al., 2004). 
The reported intake in Denmark is much higher with an average of 7 mg/kg bw/day (NAWROT 
et al., 2003).
In the northern part of Europe as Iceland, Sweden, and Denmark, 235, 425, and 490 mg 
caffeine intake was observed, respectively (OFFICE OF FOOD ICELAND, 2004; NCM, 2002). In 
Portugal the dietary intake of caffeine varied between 4.7 and 200 mg, while in Japan 256 mg 
for women and 268 mg for men were reported (YAMADA et al., 2009; LINO & PENA, 2010).
Based on the data adapted from the 1995 food balance sheets of the Food and Agriculture 
Organization of the United Nations (FAO) the dietary intake of caffeine in different countries 
is summarized in Table 1 (FREDHOLM et al., 1999; HECKMAN et al., 2010).
Table 1. Average daily caffeine consumption according to the literature*
Country Adults (mg/day/capita)
China 16
South Africa 40
Kenya 50
United States 168
Japan 169
United Kingdom 202
Canada 210
Australia 232
France 239
Switzerland 288
Brazil 300
Finland 329
Denmark 390
*This data was adapted from the 1995 food balance sheets of the Food and Agriculture Org. of the United Nations 
(FAO) (FREDHOLM et al., 1999).
Because of caffeine’s ubiquity, it is rarely thought of as a problematic drug. The primary 
effect of caffeine is to relieve fatigue and enhance mental performance. Low dose of caffeine 
produces stimulation (DALY & FREDHOLM, 1998). Caffeine increases alertness, can elevate 
mood and reduces fatigue (LEINART & HUBER 1966; SMITH, 2002). Normal consumption 
improves performance on tasks that require alertness (SMITH, 2002).
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Excessive ingestion causes a state of intoxication named as caffeinism, which is typifi ed 
by restlessness, excitement, rambling thought and speech, agitation, and insomnia. The acute 
toxic level of caffeine is not established, but for adults it is about 10 g/day, which is comparable 
to consuming near 100 cups of coffee (NAWROT et al., 2003). Excessive consumption of 
caffeine by children and adolescents has been supposed as a cause of headache, which usually 
passes after withdrawal (HERING-HANIT & GADOTH, 2003). Caffeine is also in connection with 
sleep disturbances, shorter nocturnal sleep duration, increased wake time and increased 
daytime sleep (POLLAK & BRIGHT, 2003).
The total daily intake, as well as the leading food source of caffeine, varies throughout 
the world. Leading human studies conducted in the past decade has demonstrated that caffeine 
consumption less than 400 mg/day causes no signifi cant health risks to most consumers 
(NAWROT et al., 2003).
In a previous study the caffeine content of more than 370 food items were measured, and 
data were published (LUGASI et al., 2015). The aim of the present study is to develop a caffeine 
database including the types and forms of caffeine containing beverages and foods based on 
our earlier data and then identify the main caffeine sources, calculate their consumed amount, 
and fi nally estimate the dietary intake of caffeine among the Hungarian adult population 
using a 3-day dietary record. All parts of this study were done at the National Institute for 
Food and Nutrition Science.
1. Materials and methods
1.1. Caffeine database
Caffeine data from the analytical results were built into an existing computer system called 
NutriComp. The NutriComp is a well-known, well-designed, and easy to use nutrient intake 
assessment and diet planning software in Hungary, used by several private and public 
companies and authorities in the fi eld of food industry, public health, food safety, and catering. 
Caffeine content of different food items that were built into the database of the software are 
summarized in Table 2. Based on these data the caffeine content of several complex foods 
was also calculated.
1.2. Dietary intake assessment
The nutritional assessment was based on a 3-day dietary record (including two non-
consecutive workdays and one Sunday) within a 2-week period. Dietary records were given 
by randomly chosen Hungarian adults, age > 18 y, representative for age, gender, and size of 
living place, total number were 1131. Each individual record was checked and the food items 
were coded by an experienced dietician. The caffeine intake was estimated in the whole 
group, in two genders, and in three age groups (18–34 y, 35–64 y, > 65 y) of both genders. 
Intake data calculated here is the estimated intake for the whole Hungarian adult population. 
The data were processed by a computer programme (NutriComp), based on the Hungarian 
Nutrient Database. This work was a part of the National Nutrition and Nutritional Status 
Survey (OTÁP2009), details of which were published elsewhere (LUGASI et al., 2012a, 2012b; 
MARTOS et al., 2012a, 2012b; SARKADI NAGY et al., 2012). For the correction of sampling error 
and lack of response error post weighting has been applied. For population estimates we have 
used STATA 9.2 (survey module), where we provided 95% confi dence interval and standard 
error.
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Table 2. Analytical data built into the database of NutriComp software
Food item Caffeine content(mg/100 g)
Ground coffee powder with normal caffeine level 1890
Instant coffee 3950
Black tea leaves 2000
Cacao powder 104
Cacao powder, instant 28
Instant tea powder 1794
Pudding powder with cacao 29
Milk chocolate 15.4
Dark chocolate 77
Biscuit, wafer 11.6
Breakfast cereals with cacao 10.2
Special Hungarian cakes 
Pound-cake 2.1
Sweet cake 2.3
Muesli bar with chocolate 0.2
Linzer with cocoa and vanilla 4.7
Waffl e with cocoa 8.3
Semi-prepared powder for home-made cake with cocoa powder 5
Semi-prepared powder for home-made chocolate cream 29
Ice cream 7.4
Drinks 
Milk with cocoa 2.4
Milk with coffee 16
Cola, normal, light 12
Coffee drink, espresso 160
Black tea drink 32
1.3. Assessment of caffeine sources
The main caffeine sources were defi ned with the help of the data retrieved from NutriComp 
software. The system is suited to separate the different caffeine sources because of the 
appropriate data settings of the 3 days dietary records.
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2. Results and discussion
2.1. Dietary caffeine intake of the Hungarian population
Daily caffeine intake of Hungarian adult males and females was 147±6.2 mg per capita (95% 
CI: 135–160), and 138±4.2 mg per capita (95% CI: 129–147), respectively (Table 3). There 
was no signifi cant difference between genders. Adults between 34 and 64 years of both 
genders consume the highest amount of caffeine, male 165 mg day–1, female 150 mg day–1. 
Lower intakes were observed among the younger and older adult groups of both genders. 
There are signifi cant differences between the age groups with the highest and the lowest 
caffeine daily intake either in men or women (165 vs 121 mg for male, 150 vs 109 mg for 
female).
Table 3. Dietary intake of caffeine in the Hungarian adult population, mg/day/capita
Male Female
Mean SE 95% confi dence interval Mean SE
95% confi dence 
interval
Total 147 6.2 135 160 138 4.2 129 147
18–34 y 131 10.9 109 152 140 9.6 121 159
35–64 y 165 8.7 147 182 150 5.2 140 160
≥ 65 y 121 9.9 101 141 109 7.2 95 123
The proportions of caffeine intake among caffeine sources are demonstrated in Fig. 1. 
The main source of caffeine both in case of men and women is coffee with 58% and 59% of 
the total intake. Lower intake rate could be observed in case of tea and ice tea (35% and 37% 
in men and women, respectively) and cola drinks (5% and 2% for men and women, in the 
same order). Sweets, chocolates, cocoa drinks, cakes, and breakfast cereals represent very 
low rate in the intake of caffeine, around or less than 1%.
3. Conclusions
In the present study, we developed a comprehensive caffeine database, which contained 
beverages and solid foods available on the Hungarian market.
The total daily intake as well as the leading source of caffeine vary throughout the world 
depending on the dietary habits. Dietary intake of caffeine in Hungary seems to be signifi cantly 
lower than the data reported by other countries, including the US, Canada, Ireland, Denmark, 
Iceland, and so on (STAVRIC et al., 1988; BARONE & ROBERTS, 1996; NCM, 2002; NAWROT et 
al., 2003; OFFICE OF FOOD ICELAND, 2004; FRARY et al., 2005). Assuming that one cup of coffee 
contains about 80 mg of caffeine, the average Hungarian consumer consumes around two 
cups of coffee per day.
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Women: 138±4.2 mg/day/capita
Fig. 1. Profi le of caffeine intake
Men: 147±6.2 mg/day/capita
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The average Hungarian intake has not changed signifi cantly since the last dietary survey 
carried out in 2003–2004. In that population level survey, the daily caffeine intake for the 
total investigated population (n=1179), for men (n=473), and for women (n=706) were 158 
mg, 150 mg, and 164 mg per capita, respectively (RODLER et al., 2005). In that study the 
oldest male consumed the lowest level of caffeine (111 mg per day) but the oldest female the 
highest (191 mg per day), unlike the present study, where the oldest segment of the population 
consumed the least caffeine – see Fig 2. In 2009 another dietary survey was carried out in 
Hungary, where caffeine intake was also estimated. In that study the caffeine intake of males 
and females were 100 mg per day, and 102 mg per day, respectively. There were no signifi cant 
differences among genders and age groups (SZEITZ-SZABÓ et al., 2011).
Fig. 2. Dietary caffeine intake in Hungary in 2003–2004 and in 2009; :18–34 year in 2009;
: 35–59 in 2003–2004, 35–64 year in 2009; : ≥60 in 2003–2004, ≥65 year in 2009; : total
Since data from the present Hungarian nutrition survey showed that the average 
consumption of caffeine from all sources is within the limits of 400 mg per day found by 
NAWROT and co-workers (2003), it is not to be associated with adverse effects such as general 
toxicity, cardiovascular effects, effects on bone health, and changes in adult behaviour, the 
caffeine intake of adults does not give any reason for a public health concern.
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